Inhibition of protein synthesis in a cell-free system and Vero cells by okadaic acid, a diarrhetic shellfish toxin.
Okadaic acid, a diarrhetic shellfish toxin, is a potent promoter of tumors in mouse skin and a specific inhibitor of protein phosphatases 1 and 2A. In the present study, we investigated its effects on protein synthesis in Vero cells and rabbit reticulocyte lysate. Protein synthesis was inhibited by okadaic acid in Vero cells in a concentration-dependent manner (IC50 = 3.3 x 10(8) M-1). DNA synthesis was also inhibited by okadaic acid in Vero cells in a concentration-dependent manner (IC50 = 5.3 x 10(8) M-1). DNA synthesis inhibition in Vero cells occurred only after 8 h or longer. RNA synthesis was inhibited with an IC50 of 8.2 x 10(8) M-1. The time lag before DNA and RNA synthesis inhibition occurred was longer than the time lag before protein synthesis inhibition occurred in the same cells (4 h), indicating that protein synthesis is probably the main target and the first of okadaic acid's cytotoxic effects. Moreover, the inhibition of DNA and RNA synthesis is probably a consequence of the inhibition of protein synthesis. Since okadaic acid does not impair the uptake of the precursor of protein synthesis, it is assumed that the inhibition is due to a direct effect on one of the components of the protein synthesis machinery. We then used a cell-free system of rabbit reticulocyte lysate in which specific mRNA is translated into globin to ensure that protein synthesis is a direct target of okadaic acid in vitro. In rabbit reticulocyte lysate, okadaic acid inhibited protein synthesis in a concentration-dependent manner (IC50 = 6.3 x 10(12) M-1) with a correlation coefficient for percent inhibition values of r = .918. The molecular target of okadaic acid inside the cell whereby protein synthesis is inhibited remains to be discovered.